The Kirkwood correlation factor (g) of binary mixtures of amyl acetate and isoamyl acetate with in benzene, carbon tetrachloride and acetone were obtained from a measurement of dielectric constant, density and refractive index at 301 K. The fluid structure of amyl acetate and isoamyl acetate is discussed. In amyl acetate and isoamyl acetate in carbon tetrachloride, benzene and acetone, a dimeric linear chain with the individual dipoles more or less parallel orientation is preferred. In amyl acetate, with increase of concentration, the value of g tending to unity indicates the parallel orientation.
Introduction
The studies of molecular interactions interesting one to provide valuable information regarding dipole-dipole, dipole-induced dipole interactions and these in turn help to understand the molecular structure of the polar solutes [1] [2] [3] [4] [5] . The Kirkwood theory [6] [7] [8] of dipolar liquids defines the short range dipolar interactions through a dimensionless parameter g. Kirkwood correlation factor of dielectric polarization is a measure of the short range intermolecular forces that leads to dipole orientation in solutions. The g factor varies with concentration, temperature and solute environment done by many authors [9] [10] [11] [12] [13] [14] [15] [16] [17] . Fluid structure detected by a measurement of concentration dependence of Kirkwood correlation factor for the esters. An increase in g is expected on linear or cyclic. The clarification of the structure of chains in a solvent environment is very important in the context of biological systems. Hence we have taken up the study of Kirkwood correlation factor and the related parameters of two amyl acetate and isoamyl acetate substitutes in the solution state in solvent carbon tetrachloride, benzene and acetone.
Experimental
Dielectric constant and refractive index was measured using Toshniwal RL09 type dipole meter at 300 KHz with accuracy of ±0.0002 and Abbe's refractometer with accuracy of
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±0.002 for sodium D-line respectively at temperature 301 K. The densities were obtained by a 25 ml specific gravity bottle with accuracy of 0.0001 gcm −3 . The solutes and solvents of AR grade were used without further purification having 99% of purity. The high dielectric permittivity taken as ε ∞ due to atomic polarization over electronic polarization of the solute .
THEORY

Limiting Polarization method (PM)
The polarization of the solution P 12 is find form the dielectric measurements is 1 m x m x P 2 d
12
 is the dielectric constant of the solution, m1 and m2 are the molecular weight of the component, d 12 is the density of the component P 12 is the sum of the polarization contributions of the two components. P 12 =P 1 X 1 + P 2 X 2 (2) Where P 1 and P 2 are the molar polarization of the solvent and solute respectively. P 2 is determined using the above relation P 2 plotted against x 2 and the resultant curve may be extrapolated to X 2 = 0 to obtain the polarization at infinite dilution 2 P  . This value of 2 P  includes the contribution of electronic and atomic polarizations also which taken into consideration gives the orientation polarization of the solute molecule and thereby the value of the dipole moment from the following relation.
Where 2 P  = 2 P  -R D and R D is the molar refraction.
Insertion of the appropriate values for the constants leads to
Kirkwood correlation factor
The Kirkwood-Froehlich correlation factor of dielectric polarization g is an important parameter which provides some insight into short range intermolecular forces that arise due to dipole-dipole interactions and hence gives some information regarding local ordering of polar solute molecules in solutions. By considering each kind of multimers as a separate entity and assuming that the total dipole moment of the cluster of one type multimers has no specific correlation with that of the other types, the extended Kirkwood-Froehlich's expression for solutions can be written as for pure liquids and solution.
The structural information about the liquids from the dielectric parameters may be obtained using the Kirkwood correlation factor g f this factor is also a parameter for obtaining information regarding orientation of electric dipoles in polar liquids. The g for pure liquid can be obtained from the following expression.
A modified form of this equation has been used to study the orientation of electric dipoles in binary mixtures. For the mixtures of two polar liquids, say 1 and 2, equation (1) 
Where g eff is the effective Kirkwood correlation factor for a binary mixture with X 1 and X 2 as mole fractions of liquids 1 and 2 respectively. N is Avogadro's number, where ε 12 represents the dielectric constant of the components, ε ∞ is the high dielectric Permittivity, Due to induced polarization of the polar component in the pure solute and finally μ i is the dipole moment components.
We also assume that correlation factors of solute molecules are affected by the same amount g f in the mixture. The Kirkwood-Frohlich equation for the mixture can be written as 2  2  12  12  12  12  1 1 1  2 2 2  1  2  2  1  2  12  12   2  4  9 2
The Kirkwood correlation factors g 1 , g 2 for individual species are modified by assuming for solute-solvent mixture that two kinds of intermolecular hydrogen bonds exist. One is the hydrogen bond between the solute-solvent molecules. The plots of g f vs. x 2 are shown in Figure 3 and 4.
Excess permittivity ( E  )
For the detection of the cooperative domains in the mixture it is useful to compute the excess permittivity E  which may be further used to study dynamics of the mixture due to molecular interactions. The excess permittivity
Where X-mole fraction and suffices 12, 1, 2 represents mixture, liquid 1 and liquid 2 respectively. The excess permittivity provides qualitative information about structural aspects of the mixture. 
Results and Discussion
The experimental values of dielectric constant (ε 12 ), density (kg/m 3 ), refractive index (n 12 ), are given in Table 1 to 6 also given the predicted values of polarization (P 12 ) and linear correlation factor (g eff ) with the concentration of amyl acetate and isoamyl acetate with carbon tetrachloride, benzene and acetone at 301 K. The dipole moments were determined from the experimental values by the method of polarization given Table 7 . Figure 1 and 2 for the mixture of carbon tetrachloride, benzene, polarization decreases but acetone mixture increases. Polarization variation depends on the polarization of pure liquids. Acetone is more polarization in the pure states so increasing the concentration acetone than increasing the polarization, but in carbon tetrachloride and benzene smoothly decrease. It is solute-solvent interaction taking place. From the polarization at infinite dilution P2∞ and R D find the value obtained P 2 µ. From this value dipole moment of the pure liquids are given Table 7 The value of g is directly related to the correlation between the directions of a particular molecule under consideration with the molecules in its neighborhood in solution. The dipoles whose dipole-dipole interaction lead to a positive correlation, parallel orientation gives g>1 are called α-multimers. The dipoles whose dipole-dipole interaction lead to a negative correlation, anti-parallel orientation gives g<1 are called β -multimers.
From Figure 1 and 2, the Kirkwood correlation factor of dielectric polarization of amyl acetate and isoamyl acetate in carbon tetrachloride, benzene gradually increases with increasing concentration of the solute which clearly indicates more and more β -multimers get converted into α -multimers. This behaviour can be attributed to the interaction of the lone pair electrons with the solvent or hyper conjugation effect of the acetate group which is present in solution.
The amyl acetate and isoamyl acetate with an acetone investigated. It can be observed from the Figure 1 and 2 ; the g values are almost around unity which clearly indicates the strong of solute-solute interactions and also solute-solvent interactions and the idealistic behaviour of polar solvent.
The Figure 5 showed the plots of ε E for the binary mixture of amyl acetate and isoamyl acetate with carbon tetrachloride, benzene and acetone. In the solvent benzene ε E is negative. It is total effective dipole get reduced. The liquid mixture may for multimer leads to less effective dipole or dipole to align anti parallel orientation. In the solvent carbon tetrachloride and acetone ε E is positive. It is total effective dipole get increased then increasing dipole moment then aligned dipole in parallel orientation. As similar results observe in the case of isoamyl acetate as shown in Figure 6 . The order of solute solvent interactions are benzene < carbon tetrachloride < benzene. 
Conclusion
The polarization of the solution, Kirkwood correlation factors of dielectric polarization and excess permittivity of two acetates dissolved in carbon tetrachloride, benzene and acetone of various concentrations have been reported. The gradually increasing value of g with the increasing concentration of solute in the solvent clearly indicates more g eff variation. Different g eff values for amyl acetate and isoamyl acetate in carbon tetrachloride, benzene attributed to the idealistic behavior of the solvent and two acetates in acetone attributed to the non idealistic behavior of the solvent. From the polarization, linear correlation factor and excess permittivity is in the order of benzene < carbon tetrachloride < acetone amyl acetate / isoamyl acetate as one of the components.
